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Fig. 1: (a) Flat Spaoe, (b) Real Spaoe and, (c) point $X$ on the real axis for the Hilbert
transform of $f(Z)+ig(Z)$ analytic in $Z$ .
. Hilbert , 3 ,
, .




$b_{j}=(b_{xj}, b_{yj})$ , $h_{j}=(h_{xj}, h_{yj})$ , $v=(v_{x},v_{y})$
$f_{j}=b_{xj}-ib_{yj}=\mu j(h_{xj}-ih_{yj})$ , $g=v_{x}$ $iv_{y}$
($j=1$ : , $j=2$ : , $\mu j$ : ).
, $\mathrm{d}\mathrm{i}\mathrm{v}bj=0$ , rot $h_{j}=i=0(i$ :
), $\mathrm{d}\mathrm{i}\mathrm{v}v=0$ , rot $v=0$ ,
bxj/\partial x $=-\partial b_{yj}/\partial y,$ $\partial h_{yj}/\partial x=\partial h_{xj}/\partial y$ Cauchy-
Riemann , .
, Real Space (Fig. 1(b), $z=x+iy$) ,
Flat Space (Fig. $1(\mathrm{a}),$ $Z=X+i\mathrm{Y}$) ,
Real Space . , Flat Space .
,
, Hilbert (Fig. $1(\mathrm{c})$).
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2.2
Fig. 1(a),(b) , Flat Space $\mathrm{d}Z$ Real Space
$\mathrm{d}z$ , $\mathrm{d}z=e^{:\{\theta(Z)+1\tau(Z)\}}.\mathrm{d}Z$ . $\theta$ ,
$\mathrm{d}Z$ Flat Space $\mathrm{Y}=0$ , $\theta$








, Real Space Flat Space
, $\theta$ $\tau$ .
Real Spaoe, Flat Space $\psi_{j},$ $\Psi_{j}$
$z$ $a_{j}$ , $A_{j}$ $w_{j}=\mu_{j}\psi_{j}$ $ia_{j}$ ,
$W_{j}=\mu j\Psi j-iAj$ , $f_{j}=$
$-\mathrm{d}w\mathrm{j}/\mathrm{d}z$ , $4=-\mathrm{d}Wj/\mathrm{d}Z$ . $wj(z)=Wj(Z)$
$\mathrm{d}Z/\mathrm{d}z=e^{-:(\theta\dot{\mu}\tau)}$ , .
$\{$






$(u_{x}, u_{y})$ , $u_{8}$ $u_{\mathrm{n}}$
us-iun $=e^{\dot{\iota}\theta}(u_{x}-iu_{y})$ , Flat Space





$(-h_{\mathrm{s}}, b_{\mathrm{n}}, -v_{\mathrm{s}}, v_{\mathrm{n}})=e^{\tau}(H_{X},B_{\mathrm{Y}},V_{X}, V_{\mathrm{Y}})$ (4)
. , $b_{\mathrm{n}},$ $h_{\mathrm{s}}$
( $j$ ) , $H_{X}$ ,
$B_{\mathrm{Y}}$ , $\tau$ ,
. $Hx,$ BY ,
$[1, 6]$ .
$V_{X},$ $V_{\mathrm{Y}}$ , , $\theta,$ $\tau$ .
3.
, , , ,
, , , , $\text{ }$ $\phi,$ $g,$ $\rho,$ $p_{\mathrm{i}},$ $p_{\mathrm{e}}(=0),$ $\eta$ ,







. , $\mathrm{Y}=0$ $X$ .
, , $\theta,$ $\tau$ Flat Space
.
1. . (1) .
2. $\gamma,$ $R$ , (1)
, $p_{\mathrm{c}}=\gamma/R=-\gamma e^{\tau}\partial\theta/\partial X$ .
3. , $h_{\mathrm{s}},$ $b_{\mathrm{n}}$
$T=-(1/2)[1/\mu j1(\mu_{1}\mu_{2}h_{8}^{2}+b_{\mathrm{n}}^{2})$ (4) .




$\frac{\partial V_{X}}{\partial t}=-ge^{-\tau}\sin\theta+\frac{\gamma}{\sqrt}\frac{\partial}{\partial X}(e^{\tau}\frac{\partial\theta}{\partial X})$
$+ \frac{\partial}{\partial X}\{\frac{e^{2\tau}}{2\sqrt}[\frac{1}{\mu_{j}}](\mu_{1}\mu_{2}H_{X}^{2}+B_{\mathrm{Y}}^{2})\}-\frac{\partial}{\partial X}\{\frac{e^{2\tau}}{2}(V_{X}^{2}+V_{\mathrm{Y}}^{2})\}$.
(6) $\theta,$ $\tau,$ $V_{X},$ $V_{\mathrm{Y}},$ $H_{X},$ $B_{\mathrm{Y}}$ , $H_{X},$ $B_{\mathrm{Y}}$
. , $V_{X},$ $V_{\mathrm{Y}}$ 0 , (6) ,
$\theta,$ $\tau$ .
, $\theta$ $i\tau$ $\theta,$ $\tau$ Hilbert ,
. , $Vx$ ,
$V_{\mathrm{Y}}$ , ,
.





$u_{x}-iu_{y}= \frac{\partial(x-iy)}{\partial t}=e^{-:(\theta\dot{*}\tau)}(U_{X}-iU_{\mathrm{Y}})$ (7)
. $(U_{X}, U_{\mathrm{Y}})$ Flat Space .
(1) , (7) ,
$\frac{\partial e^{i(\theta+i\tau)}}{\partial t}=\frac{\partial}{\partial X}\frac{\partial(x+iy)}{\partial t}=\frac{\partial(u_{x}+iu_{y})}{\partial X}=.\cdot\frac{\partial e\mathrm{t}^{\theta\dot{\mu}\tau)}(e^{2\tau}U_{X}+ie^{2\tau}U_{\mathrm{Y}})}{\partial X}(8)$
. ,
, Real Space $u_{\mathrm{n}}=v_{\mathrm{n}}$ , Flat Space $U_{\mathrm{Y}}=V_{\mathrm{Y}}$
. , (6)
.
$\frac{\partial\theta}{\partial t}=\mathrm{h}\mathrm{n}e^{-:(\theta\dot{*}\tau)}\frac{\partial e^{\dot{\iota}(\theta\dot{\mu}\tau)}}{\partial t}=(e^{2\tau}U_{X})\frac{\partial\theta}{\partial X}-(e^{2\tau}V_{\mathrm{Y}})\frac{\partial\tau}{\partial X}+\frac{\partial}{\partial X}(e^{2\tau}V_{\mathrm{Y}})$ . $(9)$
$U_{X}$ , (8)
, $e^{2\tau}V_{\mathrm{Y}}$ $e^{2\tau}U_{X}$ .
4.
4.1
Flat Space $L$ , $X=\pm L/2$
0 (6),(9) $\theta(X,t),$ $\tau(X,t),$ $V_{X}(X,t)$ ,
$V_{\mathrm{Y}}(X, t)$ , Fourier ,
.
$\{$
$S_{n}^{\mathrm{e}}(X)=\sin k_{n}^{\mathrm{e}}X$ , $C_{n}^{\mathrm{e}}(X)=\cos k_{n}^{\mathrm{e}}X,$ $k_{n}^{\mathrm{e}} \equiv\frac{n\pi}{L/2}$ ,
$C_{n}^{\mathrm{o}}(X)=\cos k_{n}^{\mathrm{o}}X,$ $S_{n}^{\mathrm{o}}(X)=\sin k_{n}^{\mathrm{o}}X$, $k_{n}^{\mathrm{o}} \equiv\frac{(n\cdot+1/2)\pi}{L/2}$
(10)
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, $\theta,$ $V_{X}$ $f(X,t)|_{X=\pm L/2}=0$ $f(X, t),$ $\tau$ ,
$V_{\mathrm{Y}}$ $g(X, t)/\partial X|_{X=\pm L/2}=0$ $g(X,t)$
$\{$
$f(X, t)$ $=$ $\sum N[a_{n}(t)S_{n}^{\mathrm{e}}(X)+b_{n}(t)C_{n}^{\mathrm{o}}(X)]$ ,
$n=1$




















(13) , (6) $,(9)$ $V_{X}(X,t)\theta(X,t)$ , $V_{\mathrm{Y}}$ ,
$\tau,$ $U_{X}$ . $\theta+i\tau,$ $V_{X}-iV_{\mathrm{Y}},$ $e^{2\tau}U_{X}+ie^{2\tau}V_{\mathrm{Y}}$
,
$\tau(X)=\mathrm{H}\theta$ , $V_{\mathrm{Y}}(X)=-\mathrm{H}Vx$ , $Ux(X)=e^{-2\tau}\mathrm{H}^{-1}e^{2\tau}V_{\mathrm{Y}}$ . (14)
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, (13) ,




, , 2 ,
, 3 ,
. ffilbert .
2 Hilbert , $\theta$ $i\tau$ $\theta$ $\tau$
, Laplace $\nabla^{2}\Phi=0$
$\Phi$ . $\Phi\equiv(\varphi, a)^{\mathrm{T}}$ , $\varphi,$ $a$
Cauchy-Riemam \mbox{\boldmath $\tau$}/\partial X $=-\partial\theta/\partial \mathrm{Y},$ $\partial\theta/\partial X=\partial\tau/\partial \mathrm{Y}$ $\theta$ ,
$\tau$ , .
$\frac{\partial\Phi}{\partial X}=(\begin{array}{l}\theta\tau\end{array})$ , $\frac{\partial\Phi}{\partial \mathrm{Y}}=(\begin{array}{l}-\tau\theta\end{array})$ . (15)
, $r=(x, y)$ , $R=(X, \mathrm{Y})$ , $\nabla_{r}^{2}\psi=$
$\delta(r-R)$ $\psi(r-R)$ , $\nabla^{2}\Phi=0$ $\Phi$
(BEM )
0, 1, 1/2, $\mathrm{I}/4$ . 2 . 3
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(16) $X$ . $X$ , $x$
Flat Space $X$ . , (15) .
$\psi$ , $\psi$ $r-R$ , $\partial\psi/\partial X=-\partial\psi/\partial x$
. 1 ,
$\{\Phi(r)\frac{\partial\psi}{\partial n}\}$ 0 . ,
–\partial \Phi \partial X(R) $=$ $(\begin{array}{l}\theta(R)\tau(R)\end{array})$
$[ \Phi(r)\frac{\partial}{\partial X}\frac{\partial\psi}{\partial n}-\frac{\partial\Phi(r)}{\Re}\frac{\partial\psi}{\partial X}]$
$[ \frac{\partial\Phi(r)}{\partial x}\frac{\partial\psi}{\partial n}+\frac{\partial\Phi(r)\partial\psi}{\Re\partial x}]$ . (18)
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